10/53681 



JC13Rec'dPCT/PT0 27NIAY201 

WO 2004/049841 PCT/IB2003/006395 

1 

POST-OPERATIVE VEST 



The present invention relates to providing chest support to patients having 
undergone invasive thoracic surgery. In particular, the present invention 
5 relates to a surgical chest support for patients having undergone surgery 
requiring opening of the chest cavity. 



Background of the Invention 



10 Following thoracic surgery, for example open heart surgery, a patient 
normally suffers considerable pain caused by any movement of the chest, 
in particular when the patient breaths or coughs. Following the severe 
trauma of thoracic surgery, the ribs, sternum, and the muscles must be 
adequately supported in order to allow the region to heal. It is important, 

15 however, that the mobility of the chest is maintained and deep breathing 
and coughing are extremely important for the patient in order to both 
avoid lung infections and to aid in the healing process. 

A number of devices have been employed to provide support for thoracic 
20 surgery patients. For example, rigid splints have been applied to the 
chest area, as have elasticated bandages. These devices have drawbacks 
such as the device does not allow the patient to breath freely or do not 
provide sufficient support. Furthermore, some prior art devices provide a 
fixed tension around the circumference of the chest. There are no 
25 provisions for varying the degree of tension in the supports. This is 
particularly important when the patient needs to cough or to perform a 
relatively strenuous movement. Patients are often inhibited from doing so 
as the severe trauma to the chest gives a feeling of weakness in the chest, 
and consequently contributes to the insecurity of the patient. 
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It would be desirable to provide a patient with a breathing support, the 
tension of which may be varied depending upon the requirements of the 
patient. 

5 Summary of the Invention 

The present invention provides a post-operative chest support comprising 
a chest encircling band having at least a portion of stretchable material, 
characterised in that the band further comprises means for manually 
10 varying the tension of the band around the chest which are wholly or 
partially concealed within pockets. 

The present invention overcomes the problems associated with the prior 
art as it provides a basic level of tension around the chest, providing 

15 constant support for a user. When further support is required, for 
example during coughing, deep breathing, or relatively strenuous 
movement by the patient, the patient may operate tension adjusting means 
in order to provide more support as required. Alternatively, where the 
wearer requires greater freedom of movement, the tension adjusting 

20 means may be operated by the user to reduce the tension applied to the 
chest. This approach is particularly advantageous as it allows patients to 
control the amount of tension applied to the chest and aids in managing 
their own recovery. It is important that breathing and coughing exercises 
are undertaken by a patient. Thus, it is particularly important that a 

25 patient has the ability to feel comfortable when carrying out such 
exercises. 

It should be emphasised that the tension varying means referred to in the 
statement of invention are ones which may be adjusted easily when the 
30 support is being worn by the patient. The tension varying means are not 
intended to relate to any variation in the tension effected when initially 
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closing the chest support, for example, adjusting the overlap of free ends 
of the chest support when fitting the device to a patient. 



Preferably, the chest encircling band either comprises at least a portion of 
5 stretchable material, or more preferably, the band is substantially 
stretchable throughout its circumference. It is advantageous to provide a 
uniform encircling pressure of the chest. Preferably, this is provided by 
a chest encircling band having a substantially constant width. Preferably, 
the width is in the range of 5-40 cm. Preferably, the width of the band is 
10 sufficient to cover the length of the incision to the chest. 

In use, the chest support applies a substantially constant (basic) tension to 
the patient's chest. This is modified depending on the force applied to 
the manual tension varying means. 

15 

In one preferred embodiment, the band forms part of a vest garment. 
This may be worn like a conventional vest by a user. The band may be 
permanently or removably attached to the vest, or formed integrally 
therewith. 

20 

Preferably, the chest encircling band is constructed, at least in part, from 
a flexible material, more preferably a stretchable fabric. Preferably the 
material can stretch up to 200% of its untensioned length, more 
preferably up to 100%, more preferably up to 50%, most preferably less 
25 than 20%, in particular 10% of its untensioned length. In a particularly 
preferred embodiment, "Millerighe" bandage material is used. 

Since the chest support is preferably constructed from a flexible material 
and preferably lacks a mechanical moving part such as a pulley or other 
30 such drawstring elements for mechanically adjusting its tension or any 
other such skin irritating feature (e.g. a button, clip or a zip), the chest 
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support is preferably non-irritating to the skin of a patient such that it can 
be worn directly on or next to the skin. The chest support is preferably 
sterile such that it can be applied to a patient in the operating room, 
preferably when the patient is awake. 

5 

Compared to the basic level of support applied to the chest of the patient, 
arbitrarily set at a pressure value of 1, the additional support which may 
be provided by actuating the manual tension varying means is preferably 
in the range of 1.01-5, more preferably 1.10- 2.5, most preferably 1.25- 
10 1.75. 

Millerighe comprises a mixture of polyester, polyamide, rubber and 
cotton and is preferably hypoallergenic. In a particularly preferred 
embodiment, the Millerighe has a compositional make up of about 51% 
15 polyester, 24% polyamide, 15% rubber, 10% cotton. 

The chest encircling band may be continuous or may have attachment 
means at either end of the band. Preferably, the band comprises two ends 
having engagement means for securing the band around a patient's chest. 

20 The securing means may be in the form of complementary Velcro material 
attached to the ends of the band, clasps, buckles, buttons, and the like. 
Preferably the tension of the band is adjustable by the user or care helper 
by adjusting the basic tension applied to the band when first secured to 
the body of the user. This is most conveniently effected by having 

25 adjustable attachment means at the ends of the band. For example, 
Velcro is particularly advantageous as the initial tension can be altered 
depending on the degree of overlap of the ends of the band. 

The chest encircling band, or material associated therewith, for example a 
30 vest garment, may be provided with anatomically compliant portions. For 
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example, part of the band or associated material may have portions 
capable of supporting the patient's breasts. 

Where the chest encircling band comprises a band having free ends which 
5 are wrapped around the body and secured to one another, the attachment 
may take place at any point around the patient's chest. Preferably, the 
attachment is either centrally behind the patient's body or to the side, for 
example, under the armpit. 

Advantageously, the post-operative chest support of the present invention 
is provided with additional bands which may be slung over the shoulders 
of the user to provide support for the chest encircling band and to secure 
this in place around the user's body. These shoulder bands shall herein 
after be referred to as braces. These are preferably attached to the front 
and to the rear of the chest encircling band during wear. The braces may 
be permanently or removably attached to the chest encircling band or 
material associated therewith. The braces may be attached by Velcro or 
securing clips, buttons, clasps, and the like. 

20 The manual tension varying means should be operable using the patient's 
hands or arms when the support is worn by the patient, i.e. in use. The 
manual tension varying means are preferably located towards the front of 
the chest encircling band when worn by the patient. The manual tension 
varying means should be permanently or removably attached to the chest 

25 encircling band. Preferably, the manual tension varying means comprise 
handles or grips which may be conveniently gripped and operated by a 
patient. Preferably, when the manual tension varying means cease to be 
operated by the patient, the band returns to its base tension, i.e. the 
tension applied to the chest when the band is secured to the patient. 

30 
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In a particularly preferred embodiment, the chest encircling band has two 
handles mounted thereon. The patient can grip these handles and by 
pushing the handles together, the tension of the chest encircling band may 
be increased. Similarly, pulling the handles apart decreases the tension 
5 across the chest. The handles are located towards the front of the chest 
when the support is worn, and are preferably located in the range of 10- 
40 cm apart, more preferably 20-30 cm apart from one another. 

The handles may be made from any suitable material, preferably a 
10 polymeric material. Particularly preferred materials are selected from 
poly ether etherketone, polysulphone, polyphenylenesulphone or 
polyethersulphone or similar material. 

The manual tension varying means are preferably partially or fully 
enclosed. This may be effected by any suitable material. This allows the 
manual tension varying means to be partially or fully concealed 
discretely. For example, the support garment may comprise "pockets", 
resembling those found in many common garments. The handles may be 
concealed within these pockets such that they are not on general view. 
Alternatively, flaps or folds in the material may be used to conceal the 
manual tension varying means. 

It is important that the vest is fixed on the chest in a comfortable manner, 
with minimal inhibition of breathing. The patient (or carer) should 
25 arrange the vest around the chest and close it in the exhaling phase, 
without stretching, but merely closing the vest, for example, folding the 
complementary velcro tabs over each other to fixate the support. This 
means that when the patient inhales (the thoracic cavity moves up and 
outwards), the support device gives the patient extra support and feeling 
30 of support needed to feel comfortable in the postoperative period. When 
coughing or breathing deeply the patient grips the two handles, which are 
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fixed at the front with one or both hands- This means that the patient is in 
control of the degree of tension applied to the chest assuring the tension 
to be within the comfortable range for the patient. 

5 Generally minimal pressure is applied to the patient's chest after open 
heart or thoracic surgery, which is why it is important the stress to 
remain within the comfort zone for the patient by only "folding" the vest 
around the chest in the exhaling phase. The purpose is to make the patient 
feel more comfortable and thereby lessen the pain. 

10 

The invention will now be described with reference to the drawings. 

Brief Description of the Drawings 

15 Figure 1 shows a perspective view of the post-operative chest support of 
the present invention. 

Figure 2 shows the post-operative chest support of the present invention 
prior to its closure around the chest of a patient. 

20 

Figure 3 shows the post-operative chest support of the present invention 
when worn by a patient. 

Detailed description of the invention 

25 

Figure 1 shows a perspective view of the post-operative chest support of 
the present invention. The support comprises a chest encircling band 1 
constructed of "Millerighe" bandage material. The band is shown in a 
closed position, as it would be worn around the chest of a user. Braces 2 
30 are fixed to the rear of the band and are securely stitched in place. The 
braces are removably attached towards the front of the band (from the 
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wearer's point of view) by Velcro strips 3. The external surface of the 
band, i.e. the surface not in contact with the chest of the user, has 
pockets 4 which are attached to the band 1 and have an opening 5 for the 
user's hand to enter and grip the handle 6. The handle 6, shown by hash 
5 lines, is concealed from general view within the pocket 4. 

Figure 2 shows the post-operative support in an open configuration, i.e. 
not worn by a patient. The band 1 has two free ends 7 and 8 bearing 
complimentary Velcro strips 9 and 10 for securing the band around the 

10 chest of the user. The overlap of the free ends may be adjusted to change 
the base tension of the band around a patient. The braces are shown in an 
open configuration. In use, once the band has been secured around the 
chest of the patient, the braces are brought over the shoulder and the free 
ends of the braces are brought into engagement with strips of Velcro 

15 complimentary to those borne on the free ends of the braces. 

Figure 3 shows the post-operative chest support of the present invention 
in use with a patient. The band is secured around the chest and the 
braces secured over the shoulders, thus retaining the vest in an optimum 
20 position around the patient's chest. The patient can raise his hands to the 
handles 6 within the pockets 4 through the pocket openings 5, and by 
pushing his hands towards one another can tighten the band around the 
chest, thus increasing the tension applied to the chest. 

25 



